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Pharmacogenetic features of the effect of metformin in patients with coronary heart disease
in the presence of metabolic syndrome and type 2 diahetes mellitus in terms of PPAR-12 gene
polymorphism
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Felronne
Uent accneaosarrr. Onpeaenraru QapuaxoreHerx'{ecKhe oco6estocrlr aerzcrBl4c rversopvrana y nauHeHToB, crpaaaKlu.thx
HueMuqecKot 6o,,rersuo cepaua (145C) Ha QoHe vera6o,r.uqecKoro chr.tapoMa (MC) unu caxapHoro aua6era (CA) 2-ro rula, c
yqeroM no,rr.ruop$u:v a P rol 2 Ala r ena P P AR -y2.
Mareprarru ti Meroabr. O6cneaoaanh 24 uyxuua, crpaaaouhx V16C ua Sone MC, u 2B uyxuua, crpaaapuhx hEC na Qoire CA
2-roruna" OueHHgana aefrcrBue BKntoqeHHoro B KoMnAeKcHyro repanHro vrer$opr*aaHa KparKhM KypcoM. Ipynny nonynnuhoHHoro
KoHTpont cocraBt4n!4 46 npaKTHrlecKfi 3aopoBbrx M)rxqHH. VlccnetoBanu reHerhqecKHt noar,il'ropSr:rvr Prol 2Ala reHa
PPAR-y- Onpeae,rrlr,r B KpoBr4 pqa noKa3are^el (o6u.tlaa xo^ecrepHH - OXC, xo^ecrephH Ar{nonporeraoB BbtcoKoq n^orHocrtl,o6ulre nunuaut - OA, TprrnhueprAbr - Tf, B-aranonporehHbr. rnl4KhpoBaHHbrii reMorno6kH, C-nenrua) h npoBocnanr,trelbHbtxMapKepoB: 14Hrep^eNKnH {l4\l-1P, V1A-6,14A-B r,r o-Qaxrop HeKpo3a onyxo^h (s-OHO).
Pe:y,rtraru. AHanNr qacror annelet Pro ra Ala noKa3an cHkxeHhe qacrorbt Ala y naureHroe c h6C u CA2-rotuna. Y nauuesroe
c t46C- u MC, necyuax annens Pro, noa aefrcrBheM uer$opnarzna aocroBepHo cHHxaerct Macca ren a, yMeHbuatorcl oKpyxHocrb
tanuu (Of), uHAeKc Maccu TeAa, KoHrleHrpauhe OXC, C-nenrNla u Ltq-roKVH<>a - V1A-19, 14A-6, !4A-8. BurngneHo, 
qr() y
nauheHToB c Vl6C u CA, xecyurzx an,rens Pro, noa aefrcrBueM ,raerQopr..lzHa aocroBepHo cHrrxaercn Macca rela, yMeHbualorce
OT, r<cruuenrpauraq OXC, C-nenrNaa, h uhroKhHoB - l4A-1F, UA-6, hA-B h 
q-OHO.
3axirroqenue. MerQopvr.1}r npoqB^qer BbrcoKyro repaneBTilqecKyro:SQerrr,renocrb y nauheHroe c klSC na $oxe CA2-rotuna
utu MC, Koropbte hMetor reHorr4n ProlPro, qro npeacraanseT HHTepec c roqK[ :peHun Qap,raaKoreHeruKl4 I o6ycnoanueaer
ueo6xoauuoctb aanbHetulefo u3yqeHug.
Kntoqeaue ctoBa: hweMt4qecxan 6onesub cepauat uera6oauqecxua chHApoM, caxapHHn auader 2-ro runa, notuuopQusu, ren
PPAR-y2.
Aim. -fo define tlre pharmacogenetic features of the effect of metfornrin in coronary heart disease (CHD) patients with metabolic
syndrome (MS) or type 2 diabetes mellitus (T2DM). by taking into consideration PPAR-72 Prol2Ala polymorphism.
Subjects and methods. Twenty-four men wiih CHD and MS and 28 men with CHD and T2DM were examined. The effect of
met{ormin as a short course in combination tlrerapy was evaluated. A population control group consisted of 46 apparently healthy
men. The genetic PPRA-y2 Prol2Ala polymorphism was studied. A nunrber of indicators (total cholesterol ffC), high-density
lipoprotein cholesterol, total lipids, triglycerides, p-lipoproteins, glycated hemoglobin, C-peptide) arrd proinflammatory markers,
such as interleukin (lL)-18. lL-6, lL-8, and tumor necrosis factor-q (TNF-o) were determined in the blood.
Results. Analysis of the frequencies of Pro and Ala alleles indicated a decrease in the latter in CHD patients with T2DM. The CHD
and MS patients who carried the Pro allele showed a significant metformin-induced reduction in weight. waist circumference,
body mass inclex, and concentrations of TC, C-peptide, and cytokines, suclr lL-1 B, lL-6, lL-8, and TNF-o.
Conclusion. Metformin exhibits a high theraper,rtic efficacy in patients with CHD in the presence of T2DM or MS who have the
ProlPro genotype, which isof interest in terms of pharmacogenetics and calls forfr"rrther investigation.
Key words: coronary heart disease, metabolic syndrome, type 2 diabetes mellitus, polymorphism, PPAR-y2 gene.
Af - aprepraarbHar{ rulrepronl4s
I4BC - r4[ieMr{qecKas 6o.negst ceprtua
MII - urnepne{truu
I4MT - rrHleKc Maccbr rera
MP - uucy tunope3r4orenTHocrb
MC - ruera6oJ'rHr{ecKnfi o.rHirpoM
OJI - o6rurae nilnra.qH
OT - oxpyxuocrb ra.lxr4
OXC - o6ururZ xoaecrepuHC[ - caxapunit rua6erTf - rpur.nrauepra,uu
HbAlc - rullKr4polaH Hbrft reuotuo6un
a-<DHO - c-(rarrop HeKpo3a oryxo.{H
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Oarrrv x3 ocHoBHLrx corleraHrft Ho3orotvqecKtnx et.n4-
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K vucny KntogeRblx MoJter(yJI B peaJ-It{3aufir,t 3T!rx narore-
r reTHrrecKr4x 3 BeHbeB oTl{ocnTcfi peuenTopbt, aKTT4Bt{pylotuue
rrpo,'rrgepaur{to nepoKcr.rcona y (PPAI{-y) [al . ppAR-y H Metor
uru porcnrl cneKlp tlru:no,ro rra.lecKoii arrneH oc-tv1 u 6on turoe
3nar{cHr4e KaK B arepofeHe3e, raK lr pa3Brr.rwu Af u I4p [5] .
flora:auo, qro feH, Kollt{pyour,Hfi ppAR-y, lrMeer prra
n orr,vo prf Hrrx BapHaHToB, orr peAeJlrrourx OyHKrIr4oHanb-
Hyro aKTr.rBHocrs 6erros PPAR-y. O.uszu H3 r,rHroHcr.rBHo H3-
lnraeMbrx flBJrrerc_rr no;rr,ruoptpz:v Prol2Aia reua ppAR-y2
[6, 7 ]. noKasaHa cBfi3b nolnrnopr]n:ua Pro l2Ala c o)KupeHn-
ev [8],.rrncnnnpr.{eMueff 19], IIEC [101.
I4:recrno, qro noirr.tMop$r.nu Prol2Ala raKxe Moxer
n.nturrr, Ha repaneBTr,rqecKnft gSOeKr rua3oJrulwrH1t4ol{oB
[ 1-13J. B ro xe BpeM.s [pfiMeHeHr{e rr.ra3oJr]4qxnA}loHoB y
nauuer'rroB c cepre(rlro-cocyl(14crbrM14 3a6oreBar.rnrMl,t Bo
MHon4x cnyraqx orpaHr{rreHo ll4, l5l. floeronry aKryrulbr{hrM
cTaHoBI,ITCf; I43l^IeHHe ApyfHx tpynn caxapocHl,txamuHx npe-
rrap;rroB c rorrKrt 3pcHI4rr Qaplaarorenerrarca.
Hau6o.nee o6ocHoBaHrrlrM y l{3}^{aeMofi rpynur,r naun-
cI-rToB ct{ilTaercrr npuMcl{errne ilpenapara r,I3 tpJrrrnbt Ovnrya-
Hr,r.rIoB - nrer(ropuuHa [16]. OaHaro serKux cneaeur,rfi o sa-
RncrrMocrx repanetsTr.{qecxoro e(r{reria uerrpopvur{a or rro-
rrranrop$urrrra Pro l2Ala rena PPAR-y2 s /rocryrrHo i,r uurepary-
pe Mhr He o6uapyxmr [13].
Tarav o6pa3oM, tlenbro aanr,roro t{ccJrs4oBaxur fiBHJrocT>
oIIpeAeneHr,re $aptraxoreHeTl4qecKr.Ix oco6euHocteu xefi-
cror,rr uerQopMfiHa y naur4errrog, c'rpaqaoulr4x I46C rra $o-
ue urera6olnqecKoro cr4H.trpoMa (MC) ra-rrr,t CA 2-ro rt,rna, c
vqeroM nonr{Mop0r,r3ua Pro l2Ala rena PPAR-\,2.
Marepnanbt H Meroabl
B r.rrrrnaqecrcoe ficcJregotaHne BKJrIoqwJrH 24 uyxtuu, Koropbts
crpaJlanr4 I4BC s coqerallau c MC, N 28 rvtyx.rnu, Koropue crpa{a;r}r
I4EC s co.terawuu c CI 2-ro runa. Bospacr nzuueHToR cocraBJr.sr
45-65 -rer. !{ccrerosaane npoBo.f,r,rnH B nepuojl c 2008 no 2010 r_ ua
6ase 1-fi ropolcxorl ulrurqecxofi 6onriruusr flonrats r,r Hayruo-
HCCneAOBaTenbCKOTO r.rHCTr4TyIa eHeTl4qecKr,tx It r4MN4yHojror[rle_
cKHX ocHoB pa3BnTrls lraroJrorr,{H u @apuaroreneruru YxpauHcrori
Me.ar4 ua Hc Kor; croM aro.[on4qecKori a Ka,uerr{ru. llepea HaqaroM Hc-
Ccedetua o6 asmopax:
Jloepeuxo Anua Btaduuupoano * accr4cretrr raQ. nrryrperrnux 6ole:-
neri c yxol-tov u Oorrrxrrula, Vxpauncrax MenrultHcKar c'roMarolro-
fuqecKan aKaJTeMat
lTltturcoeo Oxcaua Auamotrbesno -K.M.H., cr.H.c. Hl4I4 renerfqecxrx
u uMMyHolorwqecKlrx ocuoB pa3Br,rTwfl ilarolort{fi u $apvaroreHe-
TI,IKI.l
Ky4enrco Jlapuca Atexcandpoaaa - rc.c/r H., cr.H.c. HI{14 renerrqe-
cKl4x t4 r4MMyHo;rofr4rlecKllx ocHoB pa3RrlTr,{q flaroron4rr a rfapvaro-
rCI{CT]4KH
ll,la-Moumoea Thmwna Bacun'eeua - x.6uo.n.lr., v.r-r.c. H14l,l t.el{erfi-
rrecKax w r4MMyHononrrrecKltx ocrlots pa3Br4Tr{l narorornk iz rpapva-
K0TCHCT14K14
cnen;oBarl.us noryqeHo o.to6penue KoMrlcctru no 6uogt[re sroro yq-
pe)<reHnq. Btr6op naqllcurots MyxcKoro nona B rpylrrbr rrcc.qe.uoBa-
uuct o6r,ncggitca neo6xo4mlocrblo r{cKlnqeHl4r oa3nrd}rHr,rx roDMo-
ItaJrLrtLlx Bnwggni4-
I,l6C n C.[ 2-ro rurraluail{oc1,r{poBanfi y naurreHToB corracHo
KprrrcpnrrM tsO3, a MC - no lrogu$uuapoBaHubrM rcpnrepurl.r Avs-
puKaucKoff accouuaui4u Kap.uuororoB [17J. B rpynuy naur.reHToR c
IzI6C i{ MC He BKrroqar}r 6o;tl,utrx CA 2-ro runa, HapyrxeHrr-q yrae-
Bo,[Horo o6veua B 3rotr rpynne 6uln npegcranreulr HapyureHuol.t
rlrfit,lKeMr4eft HarorqaK (5,6-6, i vuont /l).
fpl,nny nony.nrultoHHoro KoHTpont cocranunu 46 vytatnrJ Toro
xe Bo3pacra c HopMa{bHofi uaccoil re;Ta, HopMomuxevueit u c Hop_
il{arLHirM ypoBHervr aprepr,{aJrbnoro aaueHH_a I I 8].
.[,o rxJrro,rennl B KJrHHuyecKoe uccJleAoBaHr4e sce 6orrHue tro-
iTriant4 oout€npuHrrToe reseHue l,I [Ipoxo.[an!{ cxpnuunronoe o6cle-
AoBalrue ,rrra repn@uxaun!{ IHarHo3orJ !tEC, MC lr Cn 2-ro runa
(n<lrouama ro;rbKo BnepBble BLlrlrJret ruLrx 6olr,unx). 3areu nauueu-
TaM Ha3Haqarr4 craHAapTlrr,r F Kor\.rrue Kc NreAr4 KaMeFro3Hoft Tepa[ wt :
usocop6r.tAaar.{rla'rpar 20 ur 2 pasa o cyrxr.r, auernncalrrrur4noBiut Klrc-
nora75 rr,rr l pas B cyrKr.t Ha HoqB, aN{Jto,4r,rn}rH 10 vr I pat B cyrrc,r,
MeralrponoJr 25 wr I pa: B cyrKl-{r aropBacrarlrH l0 vr i par n cyrrlr
1"rpou. Kporrre roro, 6orsntte nonyqanil peKoMer1[aqun iro noBoly,&r-
erbr 14 l.{3Meuenllrr o6pa:a xutuu. O6uenprluroe rerreHr4e 6o;rcutre
flony{ilJru He MeHee I vec ao.[ocnaxenu.g cra6ul*ri,u noKa3ar€teli.
B nepeuti IeHb uccre.uoBaHus y Bcex nauHeHToB 6gulr glgthr
o6pa:uu KpoBr.{ 14 npoBe.qeHo K;tr.rHilqecKoe o6c;rerosa}rne. flocne
3Toro ts KoMlneKcHyro repanr.{n 6r,r.l at<rtrcgew ve.r$opvuH e 4ore
500 rrlr 2 pa3a B cyfKr4. .flonroprioe o6c.ireAosanre BsTnor-rHflJru qepes
I iraec. V 6o.nr,ssrx oueHura:rlt anTponoMerpHtlecKl4e noKa3arena -pocr, Maccy rera) paccqr,trbrBa;rH r.l{Aerc Maccr,t relra (14M'l'). Bce
6olrsHstc o6tlteAonanrr o6rqcrnssy.1gcKtr, BKJrroqac o6ululi as:uru:l
rcpoelr, o6uqnft aHaJIr.r3 Moqr{, aHa;ril3 KpoBH Ha fJrrcKo3y, aHzurr,r3 r\ro-
qu Ha rrroKo3y, 6ltoxiluuvecrcafi asa.nn: xpoura, o6utur? xonccrepr4H
(OXC), o,-xonecrep]4H, Tpi{rnuuepn{br (Tf), S-:rnnonporer.[hr,
obrtrlre J-rr4nr4;tin (On), y3I4 nover<, V3I4 cep.[ua, gKf. Bce MeroJrH
6ruru o6uenpuH.srbrMr,r r{ HanpaBrreHbr Ha nepu$maurilo 14 ycrauoB-
reHue crenetrfi TflKecrl4 ocHoBnoro ga6olenaurag. a rarq(e BbItBJIe-
Il ue corryTcTBytoil{eir naToJIorl414.
OnpeleneHne annenefi nolnuop$Horo yracrKa reHa peuenro-
pa, roropuft amusupyer PPAR-y2, npor,ogyt:z' c rroMoutLIo nonuMe-
pa:luoii rlen noft peaKrIrrr4 c fi cnon h3oBaHl{eu cneunrlilvecKl4x o.ttI{ro-
HyKncortr/llt blx npafi uepoa. Als r.rlcr-rrra$rzKaur4 il iurnereti aM nr il -
Kor.lbr noaBeprarr pecrpuKrl4ol{r,roMy aHanu3y c pecrpraxrarofi Bsi
FNI (HBO <,Cu6an3r.rv>, Poccran). Pccrpurunonnue drparueHrur
aHalrli3r{poBiuru MeroIIoM enerrpo(ropclx B relle ar?po3u c rrocnerry-
nuleii nnsya:ru3a{ueia n yarrpa$uoaeronov caere I I 9].
VruesoaHlrft o6rrlen ucc.ire.uoBarlr [plt fl oMorqu onpeleregr,r_c
Kol-lueHrpauulr rntoKo3r,r w rJruKr poBaanoro revoruro6uua (HbAIc)
B KpOBU naqileHToB ufturoaporauusfi reuouo6un> (<Eno-Jla-
Tecro, 9exas).
Konuenrpauuro C-nenrlr,ua onpeacnstr{ B cbrBoporKc KpoDH
r,nrvyHorlepveHrHhrM MeroAoM npn noMor{r recr-crrcrev (.DRG
International Inc.>, CIIIA).
Ypotcuu ctrcreMHofo BocnareHltt t43] Ianfi n''reM onp€nete-
Hr.rq ocnoBr{hrx Me1ilaropoB - nureplerixuHa (H.Il)-lS- H.I-6-
Ko a m a rc mn an un S o p na4ua :
Kaildawee llzopu llempoeulr - n.^t.H., np@-- npoperrop no H:1q-
noi,i pa6ore, saa. <a$. BulrpeHHrx 6o;remefi c lroxlr. :a 6anus-
v u, Vxpauuc rarr ilreAHllu HcKaq crovaroqoffqecrar aE-Dr;ai- !:r.
LUeuveuxo, 23, flonrasa. YxpauHa. -i60?4- rer-: *-lt0t j-ilr-all{-l-
e-nrail: kaidashev@r,andex-nr
TEPANEETNUECK'], AH'4A 9- 4'12
. t-retffira rW HEC na @ne uera6onrlqecKoro cuHApoMa u caxapHoro aka6era 2-ro runa
TlIfr f .*rrrr rorrr[xr. r aaneaeF nonurr,rop$Horo yqacrka Prol2Ala rena PPARy2 E nolraBcKot nonyuuxx




Eolurure I4FC ra Sore
MC(n:24\








X2 llupcoua c nonpaBKoit ftejtrca, df: I
Crarwcrnra G
{tasro crerreueii cno6oart a-rrq G (V)





Hoprr.ruponannoe orKloHeHr4e Hobs or Hex
(roe@@t'rureur nn6puarsra norrymqru) (F)













































9acrora penKux annenefi (h) 0,095 0,127 0,215
Tafinuua 2. Pacnpocrpanennocrr, nolrmop+Hbrx BapHaHroB Prol 2Ala reua PPARy2 n nontaecxoia nonylcnurl
feuornn Ilorrylrsrluoss sri;i rou'rpo.rr 
s
(n:46)
Bolsune I,16C Ha dxrne MC
(n--24)









lfpuaeaaaue.rlponeaeno cpa,BHeHue c fion-vtsrruonHtrM KoHTpoJIerrl. X'? (df:1).








to xesevust (n:17) nocr-te ne'{enfi-fi (r?:17) to ne.q'enus (n:7) uocile neveuur (t:7)
Macca rela, rr
OT, cu
MMT, rr /d (t8,5-24,99 w /u'z)
OXC rnaoirs/rr (4,65-6,46 rr,nr.ro;rslr)
Xonecrcpuu In tsn, vuorry'r
(0,9-1,9 rr,tuo,rll.n)
OIl, r/t $-8 r/n)
Tf, lrvonr/n (0,45-1,86 u;rlonVr)
$-Jlunonporeuuu. r/rt (0-3,4 r/tt)
HbAlc, vruonu $p1rro:n/1 r Hb
(3,5-7 .0 rumvonr' tlpy<roru/l t' Hb)
C-rrer rrrr, Hr/w (0,5-3,2 ur /xur)
I4n-10, nrlur (0-11 nrlrcry)
I4Jl -6, nr / un (0- 1 0 nrlwt)
I,LII-8, nrlun (0-10 nrlv:i)































2,89 + 0,39* {1,83 ; 2,66)
2,1l+0,53 (1,87;2,53)
36,38+5,47 (31,8;39,3) 35,8+5,19** (31,8;37,3) 36,27+4,4(34,0;a|,6) 35,73+4'59n*(32't;I'3)
6,38+1,62(5,07,7,63) 5,57+1,35n* (4,8;6,71) 5,96+1,29(5,05 6,52) 5,98+0,98 (5,51;6'a6)
s,6+1,06$J6:6,31) 5,65+r,07 $,85;6,7\ 4,93+0,88G,53 5'67) 5,07*1'l (3'91;5'77)
9.93+6.23(4.2;17,0) 7,92+5,12**(4,5;13.2) 6.13+4.35 (2,7;11.7) 6,01+4,17(3,1; ll'0)
15,33+7,68(12,5;21,3) 6,67+6.06"* 12,5;9,9) 14,36+7,6 (8,8;20'0) 13,6it6,85* (9'0;18,8)
22,8+18,74(9,2;39,6) ll,3+11,17 (6,2;12,9) 13,03t10,16 (5,5;20,7) 4,54+7,25\ (3,2;5,7)
28,38+12,Q( I 9,0; 37,0) 9,24+10,46** (2,9; 15,5) 22,07 t18,4 (3,2; 37 ,0) 44,77 +78,94 (2,6;7 5,3)
10,72+8,78 (3,5; 14,6) 13,9-1+19,1s $,6; t7,5) 19,61+30,1 (1,1;2a,t) 11,56+15'31 (3,7;7t't)
flpuueuauue.3Aecr u n ra6it. 4.[aHH6te npr4BeAeHBr B Br4Ae cpe,[Hero, craEtraprlIoMTIc'IoHeHuJI, u cro6rax Wa3aEbI nrxsrall lr'BepxHurtr
KBaprr4;rr4. Passrvrsus r,rsuenennri &ocroBepHbr (p<0,05)+ - Me)sry rpynrrofi Pro/Pro ra rpynnoft Pto/Na+Ala/Ala; '* - no cpaBleHl4lo
c mvnnofi rtl ncqeHtl.ff.
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HJI-8, c-@axropa HeKpo3a ouyxoru4 (o_<DHO) (3AO <Bexroo_
6ecr',>, P6g6149 ).
Cratgctugecxaa o6pa6orra norytreHHLrx AalrHbIX BKtnoqana
nonyJrsrluoHuui4 ararlrz c noMou6ro flporpaMMbr popStat (200 t),
aHar H3 /raFrHhlx HenapaMerpxq ecKuMu MeroAilMll, rect Marrna_
Yur:an, rpr.rreputi Br.r.nrorcona l,r xpmepuf.i X2 c ncrvoruuo npo_
fpaMMrr Statistica 6-0 (<StatSotl>, CIIIA). .{avuuc lrprigclreHr,r ts Br4_
Ae cpeAHero (M), crauAaprgofo orKroHeuu_n (SID), HUxHero H
BepxH ero KBapruneft . Kpurulecx t.r ri'poBe Hb 3r.tart n Mocrr..r np H npo_
BCpKC CTa'fHcl lI.tecKvx l.I,Tl to't.c3 B {aHHoM l4]Cr1.,loBaHvw I tpltHl4Ma_
jlu paBHbIM 0,05.
Perynsrarul
B trepnofi gacru nccil)/.oBaHlls n3} {eHa qacrora rcHorpr_
lots !r arJrererz rro-lruvopr$uoro Bapr4aHTa prol2A.ta reua
PPAR-y)B rpyfiile ilonyn_sufioHHoro KoHrpoJrrr, a rarare y na_
rtt,rerrroB c I4EC Ha (rone MC rznra C.[ 2_ro rwna.
Karc nqnHo ta3 AaHHbrx, npe.ucraBneHHsrx e ra6l. l, upr n
oAHofi H3 rpynn ue ua6lroAanocb AocroBepr{trx orKJror{et.rrri
or pacnpere xenux Xap4ra_BarZH6epra : norryn_suuoHHoro
KoHrponr, rpyfln rargder{roB c HEC ua {roHe MC wtru C!,
2-ro runa (comacHo 3uarreHlrrM Kpr4Teplur flupcona 12 c no_
npanrori t4.eilrcaM crarwcruKl G). Ilpr,r aHiurr{3e r{acror aJr_
,reler.i Pro N Ala o.rlaeqeuo cr{HxeHue qacrorbr Ala e rpynne
naur.teHroB c I,IEC na @one C{ 2_ro rana. CooreercrBeHHo B
3Toti rpyn.ne cHI{xeHa rerepo3llrorHocrr. llpu aHaJrE3e Hop_
Mr.rpoBar{Horo orK;tolrenl,rg Ha6tuoaaeuofi rcrepo:uro.raocrtr
(Hobs) or o)Kr{AaeMori (Hex) orMerreHo yBeJr[lqeHue roe@@rl_
r{EeHTa uu6pwI.unra nonyltl{rr4r4 (F) r rpynne [aqaeHToB c
I,IEC sa @one C[ Z-roruna, rrro orpal<aer reHreHulrru K lr3_
6nrrry oco6eft, roMo3urorrrbrx no aJlreJrro pro. A{erBarxoctt
}. Jera pelKr,rx a;lrenetr s erori lpynfie.&ocraroirHafl.
B ra6"u. 2 npree4eH alarr43 pacnpocrpaH€HHocrr.r Ho_
cr,{Teneri ajtrerq Pro ra orAelrHo Hoct4TeJreri ar:rers Ala e
[orraBcKor.i nonynfiur4r4 n y naqpreHTos c I4EC ua @oue
MC anra CA 2-ro rrna. y.rurorBarr rrlr3Kyro pacnpocrparren_
r-rocTb aJTJleIfl Ala, o6r,eAilr{HnH [auueHToB, trecyulr4x aJ_
,relr Ala B foMo- ur rereposi4rorllbrx BapuaHrax. B rpynne
rrar.(r4eHToB c t4EC ua (roHc C{ 2-ro rarra Ha6_rrn-llarocb,no_
croBepHoe yl4eHbrreul,re rrucna Hocurelrek anlexq Ala
tx':4,+; P:9,947.
B xo.qe .qanbHefi ilero rrccJreAoBaHlrq npoaHann3r,rpoBaHa
3aBrrcuMocrb Me)Kny repaneBTfqecruav e@@errou uereop_
MrrHa rr Hanr4qr4eM y naur4euToB nonuuop@Horo J {acrKa
Ito 1 2Ala reua PPA R-1,2.
B ra6.l. 3 nprane.leusr r/3MeHeHr,r, rcmauuro-.na6oparop_
Hblx noKa3arenefi noA ,lericrnuetr uer@opur,rua y 6o:nusrx
IrIBC Ha Qone MC. V uocnreleri arjreJrs, pro orpreqzuroct /(o-
croBepFroe cHH)Ker{He Maccbr rera, yMeHbuer{fie OT, 14MT,
KoHuer'rrpar{r&r OXC, norca-rare.neri, xaparcrepr.{3yrorqr{x ypo_
seiJt pfP (xoHueHrpaqwq C-nen"rnha) u uHreHcHBHocrb cl{_
creMHoro Bocrr2ineHr{s (I,In-l[j u I,IJI-8). V 6oltqr,tx c ilrrrre_
:reur Ala Ha6.irro.qalocl cHhxeHr,re Maccbi rena n I4MT, a raK-
xe Kor{ueHTpauru o6r{rc< n}rnr.rAoB ll yponrrerl HJI_l1.u
14,rI-6. C.rreryer orMerarb, ,lro y orr{x 6o.;rrurrx He BbrrrBJ=reHo
.aocroBepHoe cHnKeHr.le ypoBH.q C_nenna,&a. llplr ouenre
r{tricira fioro)c{Te;rbHbrx erptferrnu rrae.rSopvrua B 3urRl,tcr}to_
crtr or lraJlur{vg amenefr AocroBepl{rrx paenuvNft ne o6Hapy_
xeuo (X2:0,0; p:1,U.
AHarI43 geitcrvun,ver@opvlrHa y boiruHurx HEC na Oo_
ue C{ 2-ro runa (ra6.rr. 4) noKa3ar, qro y Hoc}rre-reli a.rte--lc
A.ioaue tercPqtquna npu I'l6C na Qone uerafuotuqecxora cuHApoMa u caxapHoro ana7era z-ro rhna
P;o l lo1.re trcrnwerr versop.lrxHa _qocroBeprro ]n,teH 6uJ rdJr acl,u | . crsflfi;rxcb tracca rejra, KoHusHTpauras OXC, C_nerrrura,
a rirxe Bcex H3lrraexblx ur.{roKr.tHon _ KII _ I p, 14 II _ 6, 14 lI _ g,
a-<DHO Y Hocure;re[ uuters Ala (pro/Ala u AIa/Ala) npu_
MeHeHr{e ver@opuuHa rrpr,{Bero K yt\,reHbllleHllro KoHUeHTpa_
rlHti Tor-rbKo I4n-lp. Tanarra o6pa:or.t, cpe.UH oonEHhix UbC
Ha @oHe Cn 2-ro rr.{[a orv€qarcg 6olee nrrpa:reurmrii reoa_
nenryr'recrcari e@$err uersopurana y HOCUrelerl reHorlrl]a
Pro/Pro (X'?: I 0,8; p:9,66 1 y.
O6cyxaeHme
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